Background and Purpose. The Stroke Rehabilitation Assessment of Movement (STREAM) is a new clinical measurement tool for evaluating the recovery of voluntary movement and basic mobility following stroke. This article presents the results of 3 substudies examining the reliability (interrater and intrarater) and internal consistency of STREAM scores. Subjects and Methods. A "direct-observation reliability study" was conducted on 20 patients who had strokes and were in a rehabilitation setting. Pairs of raters from a group of 6 participating therapists provided data to judge interrater agreement. A "videotaped assessments reliability study" was done to assess intrarater and interrater agreement on the scoring of videotaped performances using the STREAM measure and involved 4 videotaped assessments that were viewed and rated on 2 occasions by 20 physical therapists. The internal consistency of the STREAM scores was evaluated for 26 patients who had strokes and who demonstrated the full range of motor ability. Results. The reliability of the STREAM scores was demonstrated by generalizability correlation coefficients of .99 for total scores and of .96 to .99 for subscale scores. The internal consistency of the STREAM scores was demonstrated by Cronbach alphas of greater than .98 on the subscales and overall. Conclusion and Discussion. These high levels of reliability support the use of the STREAM instrument for the measurement of motor recovery following stroke. Further work on the validity and responsiveness of the STREAM measure is in progress. ͓Daley K, Mayo N, Wood-Dauphinée S. Reliability of scores on the Stroke Rehabilitation Assessment of Movement (STREAM) measure. Phys Ther. 1998;78:8 -23.͔ 
A lthough a number of instruments are available to measure the recovery of movement following stroke, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] we believe that they have not been widely used in clinical practice. A Canadian survey* 2 revealed that, although several of these outcome measures were being used for research purposes, [11] [12] [13] [14] [15] [16] they were being used routinely in less than 5% of physical therapy departments. Lengthy administration time, complexity of scoring, and dependence on equipment were cited as barriers to routine use in clinical settings.
Background of the STREAM Measure
Researchers and clinicians at the Jewish Rehabilitation Hospital ( JRH), Laval, Quebec, Canada, collaborated to produce the original Stroke Rehabilitation Assessment of Movement (STREAM) measure in 1986. The instrument was designed for use in physical therapy departments to provide a comprehensive, objective, and quantitative evaluation of the motor functioning of individuals with stroke. The instrument was designed to be quick and simple to administer, and it fit very well into the routine clinical assessment scheme. In the first phase of the instrument's development, the items and scoring of the original STREAM measure were subjected to review by 2 panels of experts consisting of a total of 20 physical therapists. Based on the panels' recommendations, the original instrument was refined. This intermediate "test version" of the STREAM measure then underwent preliminary evaluations for the reliability and internal consistency of scores. Item reduction was then carried out.
The final version of the STREAM measure consists of 30 items or test movements that are equally distributed among 3 subscales: upper-limb movements, lower-limb movements, and basic mobility items. The STREAM scoring form, including the criteria for scoring the items, is presented in the Appendix. Limb movements are scored on a 3-point scale. Mobility items are scored on a 4-point scale similar to that used for scoring limb movements except that a category has been added to allow for independence with the help of a mobility aid. Thus, the maximum raw total STREAM score is 70, with each of the limb subscales scored out of 20 points and the mobility subscale scored out of 30 points. To allow for the possibility that occasionally an item cannot be scored (eg, because of restricted range of motion or pain), the subscale and total scores may be transformed to scores out of 100. The procedure for transforming the scores is provided in the STREAM test manual. † 1 Further details of the development and validation of the content of the STREAM measure are presented elsewhere. 17 The present article presents the results of reliability studies carried out on the STREAM measure.
The objectives of this study were (1) to determine the extent to which pairs of therapists concur on scores for the items of the STREAM measure, on subscale scores, and on the total score (interrater reliability); (2) to assess the consistency of STREAM scores based on the observation of videotaped performances across occasions and across raters (intrarater and interrater reliability); and (3) to examine the extent to which the items of the STREAM measure relate to each other, to their respective subscales, and to the group of items as a whole (internal consistency).
Method

Overview of Study Design
Three separate substudies were conducted. The first objective was achieved through the "direct-observation reliability study," involving pairs of raters who directly observed and assessed patients. To realize the second objective, the "videotaped assessments reliability study" was done with raters viewing and rating videotaped assessments on 2 occasions. To accomplish the third objective, internal consistency was examined using data accrued in the direct-observation reliability study, as well as additional data collected on patients scoring in the lower end of the range.
The Direct-Observation Reliability Study The study was carried out at JRH, a 120-bed rehabilitation hospital with a 40-bed stroke unit that admits approximately 200 stroke patients per year. Written informed consent was obtained prior to a patient's participation. A convenience sample of 20 cooperative persons with stroke was selected. These individuals were selected to represent a wide range of motor dysfunction, age, and time since stroke. We excluded patients with any major comorbid conditions that interfered with motor function or its assessment, such as a neurological condition in addition to the stroke, a severe comprehension disorder, marked bilateral motor or sensory impairment, amputation of a limb, or severe rheumatoid arthritis.
Sixteen subjects with ischemic stroke and 4 subjects with hemorrhagic stroke participated. Fourteen subjects had left-hemisphere cerebrovascular accidents (CVAs), probably reflecting a greater propensity to admit patients needing a multitude of rehabilitation services. The subjects (11 men, 9 women) ranged in age from 47 to 86 years (Xϭ66.7, SDϭ10.7). They were evaluated on the STREAM measure from 47 to 238 days (Xϭ104.5, SDϭ42.7) following the occurrence of their CVAs. The characteristics of these subjects are presented in Table 1 .
Six physical therapists provided the scores for the 20 subjects in the sample of convenience. Prior to the reliability study, each therapist independently reviewed the STREAM test manual. The 6 therapists then participated in a 2-hour training session (led by the primary author ͓KD͔) in which the STREAM test manual was discussed, a videotaped STREAM assessment was scored, and the scores were discussed. Currently, in clinical settings, therapists are orienting themselves to the STREAM measure using only the test manual or sometimes doing an in-service as a group. The therapists then independently practiced using the STREAM measure to score 2 patients in the clinical milieu. The evaluations for the reliability study were carried out simultaneously and independently by pairs of raters, with one therapist performing the assessment and the other therapist observing close at hand.
The 6 raters were 4 therapists working at JRH, 1 therapist from an acute care setting, and the primary author. They had 1 to 9 years of experience as physical therapists (Xϭ5, SDϭ2.1) and had worked with patients with stroke for 1.5 to 3.5 years (Xϭ2.5, SDϭ0.6). Details of the raters' clinical backgrounds are given in Table 2 .
The Videotaped Assessments Reliability Study Four patients with a range of motor deficits secondary to stroke who had participated in the direct-observation reliability study and who agreed to be videotaped participated in this phase of the study. These patients were reassessed with the STREAM measure, and the assessments were videotaped. The 4 subjects (3 men, 1 woman), identified in Table 1 , ranged in age from 50 to 80 years (Xϭ63.0, SDϭ10.8). Two of the subjects had left-sided CVAs, and the other 2 subjects had right-sided CVAs. One subject had aphasia, 2 subjects had perceptual and memory impairments, and 1 subject had mild shoulder pain. They were evaluated an average of 145 days (SDϭ60.4) after having had a stroke.
Twenty raters were recruited from Montreal-area health care facilities by sending notices to hospital physical therapy departments explaining the study. The raters were selected to cover a wide range of clinical backgrounds, with a minimum of 6 months of experience working with patients with stroke.
The 20 physical therapists who participated in rating the videotapes had diverse clinical backgrounds, with 6 months to 11 years of experience working with patients with stroke (Xϭ4.5, SDϭ3.2) and 1 to 33 years of experience working as physical therapists (Xϭ9.0, SDϭ7.9). Eight of the therapists worked in acute care settings, 9 therapists worked in inpatient and outpatient rehabilitation settings, and 3 therapists worked in longterm care (LTC) settings. Table 2 provides an overview of the raters' clinical backgrounds.
Prior to the first viewing session, the raters independently reviewed the STREAM test manual and practiced administering the STREAM measure on at least 2 patients. At the beginning of the first viewing session, the therapists practiced rating a sample videotaped performance (not the one used in the actual reliability study) and the scoring of the STREAM measure was briefly discussed as a group (led by the primary author). The 20 raters, divided into 2 groups of 10 raters for convenience of viewing, simultaneously and independently evaluated the 4 videotaped assessments. During the rating sessions, no discussion of the scoring of any of the items was permitted. Items were replayed up to 3 times upon request, as some of the smaller movements were more difficult to see on videotape and because, when the testing is done in the clinical setting, the patient is permitted up to 3 attempts to perform a test item. The ўўўўўўўўўўўўўўўўўўўўўўўўў raters viewed each of the 4 videotaped performances on one occasion, and on a second occasion approximately 1 month later. The videotapes were presented in a random order at each session.
Internal Consistency
For evaluating the internal consistency of scores obtained with the STREAM measure, we used the scores for the 20 patients in the direct-observation reliability study. None of these patients had a score below 30 (out of 100) on the STREAM measure. The STREAM measure, however, is intended for use in assessing the full range of motor function possible following stroke. Therefore, scores were collected for an additional 6 patients with low levels of motor function who met our inclusion criteria. Four additional physical therapists, who had participated in the videotaped assessments reliability study and who were familiar with administering the STREAM measure, provided us with the STREAM scores for these 6 patients.
The characteristics of the 20 subjects in the sample of convenience were presented previously. The 6 additional subjects with low levels of motor function (mean STREAM scoreϭ19/100, SDϭ9.7) were from 4 different facilities (ie, 1 LTC facility and 3 acute care hospitals). These subjects (2 men, 4 women) had an average age of 62 years (SDϭ14.5) and were evaluated an average of 26 days (SDϭ12) following stroke. Three of the subjects had ischemic strokes, and the remaining 3 subjects had hemorrhagic strokes. Two subjects had right-sided CVAs, and 4 subjects had left-sided CVAs. Three subjects were aphasic, and 4 subjects had prominent perceptual and cognitive impairments. The characteristics of these subjects are presented in Table 1 .
Data Analysis
Scores for the individual items were summed to produce subscale and total scores on the STREAM measure for each subject. The subscale and total scores from the direct-observation reliability study were transformed to scores out of 100 (over the 20 subjects, a total of 15 items could not be scored because of restricted range of motion or pain). As there were no missing data in the videotaped assessments reliability study, however, raw scores were used (ie, a maximum total STREAM score of 19 was used to obtain generalizability correlation coefficients (GCCs) for subscale and total scores. The analyses of rater agreement were parallel for the 2 reliability studies, except that only interrater agreement was evaluated in the directobservation reliability study, whereas estimates of intrarater and interrater agreement were derived from the videotaped assessments reliability study.
Interrater and intrarater reliability. The agreement between raters for scoring items of the STREAM measure in the direct-observation reliability study was described using the index of crude agreement (the total percentage of subjects in which paired scores agree precisely), expected agreement, and Cohen's kappa statistic. 20 Quadratically weighted kappa statistics 20 -22 were used; this statistic produces values equivalent to intraclass correlation coefficients (ICCs) for the same data 23, 24 and reflects chance-corrected agreement where the disagreements between categories are viewed as varying exponentially or as being compounded by the distance between one another. Kappa values range from zero to unity; the closer to 1 kappa is, the better the agreement between scores. As the kappa statistic is prevalence dependent, it is influenced by the distribution of scores, the variability among subjects, and the number of rating categories; meaningful values of kappa can only be derived when there is sufficient variability in scores. 25, 26 Kappa statistics could not be derived for the individual item scores of the videotaped assessments reliability study due to insufficient variability in scores with only 4 subjects. The distributions of agreement on scoring, however, were tabulated.
For describing the agreement on subscale and composite scores, GCCs were calculated. 27 For the directobservation reliability study, these statistics reflected agreement between raters. For the videotaped assessments reliability study, GCCs described agreement both within and between raters. These statistics, based on the generalizability theory, are analogous to traditional reliability coefficients, except that GCCs reflect not only the magnitude of the error, as would a traditional reliability coefficient, but also attribute the error to a specific source. 19, 24, 28 Generalizability correlation coefficients, like ICCs, range from 0 to 1, and are based on an analysis-of-variance model. The closer the GCC is to unity, the greater the generalizability or reliability. Reliability coefficients of .95 or better are recommended as the minimal requirement for a clinical outcome measure used in making judgments about individuals. 29 -31 That is, only when at least 95% of the total variance is due to true variance is the risk of falsely classifying an individual acceptably small. When not affecting an individual's care directly, we can accept a somewhat lower degree of certainty, and coefficients of greater than .80 are generally considered to be acceptable when tests are used to make decisions about a group or for research purposes. 29 -31 In both the direct-observation reliability study and the videotaped assessments reliability study, subjects and raters contributed to the variability of the error terms. In the videotaped assessments reliability study, an additional source of variance was the timing of the viewing (first or second). These sources of variance can be considered as (1) "fixed," where the resultant GCC indicates the extent to which a person can generalize across the particular subjects, raters, or occasions involved in the study, or (2) "random," where the related GCC indicates the extent to which a person can generalize results to any rater, subject, or occasion. When using videotapes to assess intrarater agreement, however, the variability associated with changes in a patient's performance on separate occasions is eliminated. Thus, estimates of reliability obtained using videotapes may differ from those that would be obtained in clinical practice.
In addition to GCCs, Wilcoxon matched-pairs signedrank statistics, 32 the nonparametric equivalent of the paired-sample t test, were computed to identify trends in the scoring. This statistic examines the differences between pairs of scores, which under the null hypothesis are assumed to have a median difference of zero. 33 If the signed-rank statistic is significant, this finding indicates poor agreement due to a tendency to score either consistently higher or lower on the different rating occasions (intrarater) or by either the assessing or observing raters (interrater).
Internal consistency. Three statistics were calculated: (1) Pearson correlation coefficients for each possible pair of items included, (2) the correlations between the scores for individual items and the subscale and total scores, calculated by omitting that item, and (3) Cronbach alphas 34 for each subscale and for the STREAM measure as a whole. Because Cronbach alphas are influenced by the total number of items included in an instrument and increase in value if related items are added, alpha values must be interpreted accordingly.
Results
The Direct-Observation Reliability Study
Interrater agreement for individual items of the STREAM measure. Over all items, there were a total of 585 paired ratings (ie, 30 items ϫ 20 subjects, with 15 items scored as "X"). Perfect agreement occurred for 89.4% of these ratings, disagreement by 1 category occurred for 9.6% of the ratings, and disagreement by 2 categories occurred for only 1.0% of the ratings. Figure 1 is a stem-and-leaf plot summarizing the distribution of kappa statistics for the interrater agreement on scores for each of the 30 items. The kappa values clustered around .8 and .9, indicating that there was excellent agreement on scoring of all of the items, with the exception of the item "rising from sitting to standing," which demonstrated a kappa value of .65.
Interrater agreement for STREAM subscale and total scores. The STREAM subscale and total scores given by the 2 raters for each of the 20 subjects are graphed in Figure 2 . The close proximity of the 2 lines indicates excellent interrater agreement that was consistent across the entire range of scores. The GCCs for interrater agreement on the subscale and total scores for the 20 subjects are presented in Table 3 and Figure 2 . Of the 3 subscales, the scores on the upper-extremity subscale were the most reliable, followed by the scores of the lower-extremity and basic mobility subscales.
There was a tendency for the rater who was observing to score slightly higher than the rater who was doing the hands-on assessment. The observers and the assessors gave the same total STREAM scores for 7 of the 20 subjects, but the observers gave higher total STREAM scores than did the assessors for 10 subjects. To determine whether the difference between the scores given by the 2 raters was significant, signed ranks were computed for subscale and total scores. These test statistics, along with their related probabilities, are shown in Table 3 . None of the signed ranks were significant (at PϽ.05). The signed-rank statistic, however, was marginal for the total scores.
The Videotaped Assessments Reliability Study
Intrarater agreement for individual items of the STREAM measure. Over the 30 items on the 4 videotapes, there were a total of 2,400 paired ratings (20 raters ϫ 4 videotapes ϫ 30 items). Perfect agreement occurred in 85.7% of the ratings, disagreement by 1 category occurred for 12.1% of the ratings, and for only 2.2% of the ratings were there disagreements of 2 categories. There was generally slightly less perfect agreement on scoring of the videotapes of the subjects with left-sided CVAs and perceptual problems (videotapes C and D).
Intrarater agreement for STREAM subscale and total scores. Figure 3 shows the pattern of agreement on the total STREAM scores given by the 20 raters for each of the 4 videotapes on the 2 occasions. The close proximity of the 2 lines suggests excellent intrarater agreement. The GCCs for intrarater agreement on the subscale and total scores over the 4 videotapes are shown in Table 3 . The GCCs were virtually identical for the models with raters fixed and random. Unlike the results of the direct-observation reliability study, where the upperextremity subscale was the most reliably scored, the GCCs in this study were slightly higher for the lowerextremity and mobility subscales, followed by the upperextremity subscale. All raters demonstrated excellent intrarater agreement on scoring the 4 videotapes, with GCCs for individual raters ranging from .982 to .999 (model with subjects and occasions fixed).
Although the paired ratings were generally within a few points of each other, the STREAM subscale and total scores given were consistently higher (an average of 2 points higher for total scores over the 4 videotapes) for the second rating session. The signed ranks, presented in Table 3 , were significant (P Ͻ.05) for all subscales on videotapes C and D, indicating that the trend to score higher on the second viewing session was significant for these videotapes.
Interrater agreement for STREAM scores on the 2 occasions. The relative flatness (slope near 0) of the lines that show the scores on the 2 occasions in Figure 3 indicates that the agreement between raters on the STREAM total scores was excellent on each occasion. On both occasions, the GCCs reflecting the agreement among the 20 raters on STREAM total scores given on the 4 videotaped assessments were .999 (model with subjects fixed and raters random).
Internal Consistency
The individual item-to-total correlations for the STREAM measure were calculated for our sample of 26 subjects and ranged from .579 to .926. Item-to-subscale score correlations ranged from .585 to .967. The alpha coefficients reflecting the effect that omitting a particular item would have on the overall alpha ranged from .982 to .984. Alpha coefficients were .965 for the mobility subscale and .979 for each of the limb subscales. The overall alpha coefficient for the STREAM measure was .984.
Discussion
The extent to which the results of any reliability study can be generalized to clinical practice depends on how closely the conditions in the study approximate those of assessment in the clinical setting, that is, on how similar are the subjects, the raters, and the setting and manner in which the evaluations are done.
The subjects participating in the STREAM reliability studies reflected the distribution and range of comorbid medical problems typically encountered in the stroke rehabilitation setting, and they demonstrated a wide range of motor ability. The results of these studies, therefore, should be generalizable to similar inpatient rehabilitation populations.
The clinical backgrounds of the raters involved were diverse. The raters had graduated from 6 universities, were working in 12 different facilities, and had a wide range of general and stroke-specific clinical experience. In addition, despite very little training in the use of the STREAM measure, excellent reliability was achieved.
The results of our studies, therefore, should be generalizable across the spectrum of rater training and experience. That is, similar results should be achievable among physical therapists who have carefully read the STREAM test manual and have used the STREAM measure a few times in the clinical setting to familiarize themselves with the scoring form. It must be acknowledged, however, that the brief training that the raters received could have ўўўўўўўўўўўўўўўўўўўўўўўўў positively influenced the reliability estimates in this study and thus potentially limit the generalizability of the study results.
The estimates of interrater and intrarater reliability obtained for the STREAM measure under the conditions imposed in this study exceed the .95 level that some authors believe is required for clinical decision making. 29 -31 However, the testing procedures used in the direct-observation reliability study, where both ratings are made in a quiet environment and in the same testing session so that variability in patient performance is eliminated, represent ideal conditions for achieving reliable scores. Similarly, videotaped assessments may be performed in a more standardized fashion and under more controlled conditions than would be found in a busy clinical setting. Thus, reliability estimates obtained under the somewhat artificial conditions of the study may represent "optimal" reproducibility. The generalizability of the results of this study to the realities of the clinical setting, where therapists assess patients who may be less than cooperative, on separate occasions, and with frequent interruptions, still needs to be determined through further study.
Only one of the items retained on the completed STREAM measure demonstrated less than excellent reliability. Kappa was only .65 for the "sit to stand" item. This item was retained, however, because the consensus panels had deemed it to be crucial as an important milestone of motor functioning and because it performed well in terms of internal consistency, correlating at .83 with the subscale score and .77 with the total score. The disagreements between raters' scores on this item (in both reliability studies) were due to difficulty differentiating between normal movement patterns (score 2 or 3) and abnormal movement patterns (score 1c). In an attempt to improve the reliability of scores for this item, a note has been added to the scoring form (ie, "Note: pushing up with hand͓s͔ to standϭaid ͓score 2͔; asymmetry such as trunk lean, Trendelenburg position, hip retraction, or excessive flexion or extension of the affected kneeϭmarked deviation ͓score 1a or 1c͔").
As shown by the plots of paired ratings (Figs. 2 and 3) , the reliability of scores obtained for the STREAM measure was excellent across the full range of scores. This is an important quality for instruments intended to be used for evaluating patients with a wide range of motor capabilities. It is not clear from the literature whether the other available stroke motor assessments demonstrated similar reliability across the range of scores.
For the direct-observation reliability study, the finding of slightly greater reliability for scores on the upperextremity subscale versus scores on the lower-extremity and mobility subscales may be due to a greater heterogeneity in patients' upper-extremity scores, as upperextremity recovery tends to be slower and less complete than that for the lower extremity. Another possible contributor to this slightly higher reliability may be that several of the patients had flaccid upper extremities and clearly were not able to perform the test movement (score of 0), thereby reducing the possibility of rater disagreement on scoring.
In contrast, in the videotaped assessments reliability study, the upper-extremity subscale was slightly less reliably scored. Because it is more difficult to observe small movements on videotape, such as movements of the hand, this finding is not surprising. Also not unexpected were the slightly lower levels of overall agreement we observed for videotapes C and D, in which our 2 subjects were moderately influenced by increased reflex activity and had perceptual problems. This finding suggests that heightened reflex activity and perceptual problems may make the scoring of movement slightly more difficult.
There was a tendency for raters to score the videotaped subjects higher during the second rating occasion than during the first rating occasion. It is possible that this trend was an artifact of the therapists' "learning curve."
The slightly higher level of intrarater agreement for the videotaped assessments reliability study compared with the level of interrater agreement found in the directobservation reliability study is as would be expected, as typically agreement within raters is better than that between raters. The slightly higher overall interrater agreement achieved in the videotaped assessments reliability study than in the direct-observation reliability study is, in light of the more controlled testing conditions, also as we would expect.
Several factors probably contributed to the very high estimates of reliability obtained for STREAM scores. The potential effects of the somewhat controlled conditions have already been elucidated. In our opinion, however, several characteristics of the STREAM measure, most notably the simple scoring scheme and standardized testing instructions, are likely to enhance the reliability of the scores, regardless of the testing conditions. That amplitude, gross quality, and independence in mobility (ie, quantity, quality, and independence of movement) have been incorporated into the scoring of the STREAM measure (where no other stroke motor assessment ўўўўўўўўўўўўўўўўўўўўўўўўў includes all of these dimensions of interest to therapists), while still maintaining simplicity and objectivity, is an additional plus.
The high degree of internal consistency found for the STREAM measure indicates that the items are measuring one concept, presumably the recovery of motor function. The alpha coefficients for the STREAM measure and its subscales surpass the recommended .90 35 for an instrument to be clinically useful for measuring a specific concept. The subjects included in the internal consistency analysis came from an inpatient rehabilitation setting as well as from acute care and LTC settings, and their scores on the STREAM measure were distributed across the entire range of possible scores. The results of this analysis, therefore, should be representative of the performance of the STREAM measure when it is used with the population for which it is intended.
Although we have presented internal consistency alongside rater agreement, and internal consistency is frequently considered as a form of reliability in the literature, we contend that it may be more appropriate to consider internal consistency as being related to validity. For example, in the process of item reduction and justification for the content of the STREAM measure, we used the correlations between an individual item's scores and (1) each of the other items' scores (inter-item correlations), (2) subscale scores (item-to-subscale correlations), and (3) total scores (item-to-total correlations). 17 The full details of the internal consistency analysis are presented in this article for completeness, but the reader should recognize that internal consistency is an issue separate from rater agreement.
Only one other stroke motor assessment 9 has been evaluated in terms of internal consistency, although this psychometric property can conveniently be evaluated using the same data that are used to obtain estimates of rater agreement, provided that the subject's scores span the range of the instrument. In addition, because the information obtained through internal consistency analysis can be used to support the appropriateness of the content, it would seem all the more important to evaluate internal consistency.
In all of the characteristics that are important for an outcome measure for the recovery of movement following stroke, the STREAM measure rivals other related measures. It provides a considerable amount of internally consistent and reliable information on the movement of individuals following stroke. Its greatest advantage over other measures may be its excellent clinical utility. Although the STREAM measure consists of 30 items, the simple scoring process and the way in which the instrument is organized (ie, ordinal scaling with consistent descriptions applied across all items, flow of items from supine to standing and from low to high level in terms of motor ability, standardized verbal instructions, and the fact that no special equipment is required) combine to facilitate rapid assessment. These qualities of the STREAM measure will certainly be much appreciated by clinicians.
Implications for Future Research on the STREAM Measure
The involvement of patients with stroke with varied clinical profiles in the reliability studies has indicated that the reliability of scores obtained with the instrument across a relatively diverse population is excellent. Further tests of reliability, however, should be carried out in different clinical facilities and settings (eg, acute care, LTC) and under less controlled conditions than was the case in this study in order to show the generalizability of the STREAM scores' reliability across institutions, patient populations, and testing conditions. The results of other measurement studies evaluating criterion validity and construct validity and of longitudinal studies assessing the responsiveness of the STREAM measure are pending. A training videotape is planned, and a test manual is available to help standardize the testing procedures. Ultimately, the STREAM measure will need to be used in clinical trials and evaluated in terms of its efficiency relative to other instruments for discerning the effect of treatments on the recovery of movement.
Conclusions
The reliability of scores obtained with the STREAM measure as determined under the conditions of this study is excellent, both within and between raters, with GCCs of .99 for total scores and from .96 to .99 for subscale scores. The internal consistency of the STREAM scores is also excellent, with Cronbach alphas of greater than .98 on the subscales. It is anticipated that the simplicity and overall clinical utility of the STREAM measure will facilitate the incorporation of this instrument into the clinical setting for the routine objective measurement of motor function. Further testing of the measurement properties of the STREAM measure, namely validity and responsiveness, are under way.
